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Wafers from plural non-vacuum multiple wafer carriers (25) are loaded and unloaded in an atmospheric 
front end (32) of a wafer processing machine (30) and transferred to and from the high vacuum chamber 
(31) of a transfer module (33) of a wafer manufacturing cluster tool (30) through a plurality of single wafer 
loadlocks (34a-34d). Preferably, with the wafers oriented horizontally throughout, wafers are moved 
inbound to the high vacuum atmosphere through one loadlock (37a) and moved outbound through 
another loadlock (37b), the outbound loadlock also actively cooling the wafer. In both the atmospheric and 
vacuum environments, transfer arms (35, 42) load and unload the loadlocks as often as possible when 
the other loadlock or loadlocks are sealed, and transfer wafers within the environments when all loadlocks 
are sealed. Preferably, the wafers are actively cooled in the outbound loadlock (37b). Preferably also, 
wafers are passed through a wafer aligner (41) after being removed from a carrier (25) and before placed 
in a loadlock. When wafers from one of the carriers are being moved to and from loadlocks, another of the 
carriers of processed wafers is being exchanged with a carrier of unprocessed wafers. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The approach of two or more single wafer load lock wafer processing equipments, 
loading of those, and unloading This invention relates to loading (it loads with an 
object) and the approach of carrying out an unload (an object being taken and it being 
taking down), especially the method of transporting a substrate from the large-sized 
semi-conductor substrate batch between an atmospheric-pressure environment and a 
high vacuum environment at a wafer processing machine. 
Background of invention In order to carry out vacuum processing of the 
semiconductor wafer, it is required to load a wafer to wafer processing equipment, as 
air pollution harmful to the wafer in a high vacuum environment or processing 
equipment is not generated, and to carry out an unload from wafer processing 
equipment. In addition, in order to make the throughput (rate of processing) of a wafer 
into max, it is desirable to suppress the time amount which the sequence (procedure) 
of typical loading carried out or unloading takes to the minimum. Since the size of a 
wafer is furthermore in the inclination enlarged from the diameter of 150mm, and 
200mm wafer to diameter the wafer of 300mm now, it is more difficult still to fulfill 
the requirements of both which are called contamination and a throughput to 
coincidence, and the ideal serves as a compromise measure which was widely 
different as a result. Moreover, it is obliged for the opportunity exposed to economic 
loss to increase and for a wafer concrete supply system to satisfy [ including the later 
stage, more devices, or the more complicated device of processing rather than ] the 
higher requirements for dependability by wafer damage by equipment failure, as 
worth of a wafer* increases like a big wafer. 

In almost all the semiconductor wafer vacuum processing system of the conventional 
technique by which current use is carried out, what is called a vacuum cassette 
elevator (VCE) to the wafer to 200mm size is used. The example of the wafer 
processing system 10 of the conventional technique equipped with VCE is shown in 
drawing 1 as a schematic diagram. The load lock chamber 12 this system 10 changes 
into a high vacuum condition with a pump, The elevator assembly 1 3 arranged in the 
chamber 12, and the front door 14 for an operator to access the multiple wafer cassette 
15, loading and in case an unload is carried out when a chamber 12 is in an 
atmospheric-pressure condition (approach), VCE1 1 is connected to the wafer 
migration module 17 of a certain format, and when a chamber 12 is in a high vacuum 
condition, at least one VCE1 1 which consists of slit bulb separation interface ports for 
transporting one wafer at a time through there is included. 

In the typical actuation of processing equipment 10 based on use of VCE1 1, an, 
operator opens the door 14 of VCE 1 1 and it goes on by arranging the new cassette 15 



of a wafer 18 in the crowning of an elevator 13. Next, a door 14 is closed and the 
exhaust air sequence which establishes the suitable vacuum level of VCE1 1 is 
performed. Generally purge timing until it reaches given vacuum pressure level is 
proportional to the volume of VCE1 1, and the specific surface area which the wafer 
18 stored VCE1 1 and in it exposed. If suitable VCE vacuum level is reached, the slit 
bulb separation interface port 16 between VCE1 1 and the transportation chamber 17 
opens, and the robot arm 19 in the wafer transportation module 17 can access VCE1 1. 
Subsequently, an elevator 13 arranges a cassette 15 in the location which can access 
the wafer 18 of the request which has the migration arm 19 in a cassette 15. 
Subsequently, it elongates even to the VCE1 1 interior through the slit bulb port 16, 
and the arranged wafer 1 8 is captured, even the transportation module 1 7 retreats, and 
it equips delivering a wafer 18 to the suitable processing module 20 of equipment 10 
with the robot type migration arm 19. 

When returning a wafer to a cassette 15, these steps are performed by the reverse 
order and the step which exhausts VCE1 1 to a vacua is replaced at the step which 
carries out aeration of VCE 1 1 to an atmospheric pressure condition. 
When the opening wafer cassette of equivalent size is also used for the equipment 1 0 
of the conventional technique of drawing 1 , it can be used for 300mm wafer. 
However, from several reasons, the semiconductor device manufacturer who is the 
end user of wafer processing equipment likes the wafer carrier of the type which does 
not suit a high vacuum, but demounts and does not use the possible cassette 15, and is 
establishing the criteria about this. Such a carrier 25 is shown in drawing 2 . A carrier 
25 includes the vertical array 26 of the level wafer support rail arranged by regular 
intervals usually level 13 or 25 level which were included in the carrier 25. A carrier 
25 is equipped with the front door 27 usually closed while having conveyed the wafer 
28 between different processing equipment. 

Since a carrier 25 does not suit a high vacuum and does not include the cassette or the 
cassette elevator, it must transport a wafer into wafer processing equipment from a 
carrier 25 with atmospheric pressure. The simple clear approach planned with the 
conventional technique is an approach of transporting a wafer 28 to processing 
equipment like the machine 10 of drawing 1 from a carrier 25. Usually, when it is 
desirable to arrange the full carrier 25 with 13 or 26 wafers to large-sized VCE1 1, the 
approach of moving a wafer to VCE1 1 quickly from a carrier 25 must be devised. 
Serially, the migration approach is not desirable in order [ of a single wafer ] to 
increase the duration of loading and an unloading cycle sharply. By the coincidence 
migration approach of a multiple wafer, it is proved that a wafer is transported to 
VCE1 1 from a carrier 25 in one or two batches. However, by such parallel migration 
approach, there is a danger that two or more wafers will be damaged by failure of one 
equipment, and, as for such risk, avoiding is desirable. Moreover, when a wafer is 
transported to coincidence, the mechanical contact to the background of the wafer 
with it difficult [ to avoid ] arranged on another raw wafer may take place, and a 
potential particulate contamination problem is raised. Furthermore, in the case of 
VCE which has only the magnitude holding a wafer with a diameter of 300mm or 
more, the purge timing and/or aeration time amount of VCE may become long across 
tolerance, and a load lock cycle may become the element which restricts a throughput 
in actuation of processing equipment. When these delay is compensated by 
compromise of purge timing or aeration time amount, the air pollution of a migration 
chamber and/or the particulate contamination on a wafer may increase. 
When using a wafer with a large diameter, a large-sized high vacuum pump is 
required to exhaust large-sized VCE which this large-sized wafer needs. It is difficult 



to separate such a large-sized pump from VCE mechanically, and as a result, such a 
pump tends to tell vibration to VCE, and may fall on another wafer which has the 
particle of a wafer downward. Similarly, vertical motion of the elevator in VCE may 
promote fall of the particle from a top wafer to the bottom wafer caused by vibration 
which increased. Furthermore, by vibration, the location of the wafer in a cassette 
may shift and a migration arm may separate from the location which can be taken up. 
By therefore, the method which does not cause the air pollution of a harmful high 
vacuum environment, or the particulate contamination of a wafer within processing 
equipment By moreover, the method which does not restrict the wafer throughput of 
equipment when especially diameters are the diameter wafers of macrostomia above 
300mm And so that the risk of economic loss may not increase for damage on two or 
more wafers by equipment failure which imposes the high requirements for 
dependability on a wafer concrete supply system The need of carrying out loading of 
the wafer from a non-VCE carrier to wafer processing equipment, and carrying out 
unloading from equipment still remains. 

Outline of invention The key objective of this invention is abolishing the need for a 
more large-sized vacuum cassette elevator module in a semiconductor wafer 
processing machine and a processing process. Furthermore, other purposes of this 
invention are reducing sharply time amount required for the exhaust air and aeration 
of a load lock in the semiconductor wafer processing inside of a plane, and are 
preventing especially a load lock becoming the factor which restricts a throughput. 
Other purposes of this invention are decreasing the particulate contamination at the 
time of transporting a wafer to the interior of a processing opportunity, and the 
exterior, or avoiding it. Specifically as a purpose of this invention, removal of 
migration of the elevator leading to the particulate contamination problem and the 
vibration relevant to it, the size of a high vacuum pump and reduction of vibration by 
pump actuation, and evasion of the need of using a large-sized high vacuum pump are 
included. 

Especially other purposes of this invention are offering the throughput of the 
improved wafer processing machine in the case of the wafer of a a small number of 
batch which is used at the time of wafer qualification (qualification). A concrete one 
division target of this invention is decreasing possibility large-sized VCE's and a 
large-sized load lock's becoming the factor which restricts the throughput of wafer 
processing equipment. 

Another purpose of this invention is reducing possibility a particle's falling on the risk 
which abolishes the coincidence of a wafer, or the need for a parallel mode, and does 
damage to two or more wafers especially by it, and a wafer. 
The purpose peculiar to this invention is that the wafer throughput of a wafer 
processing machine offers the approach of cooling of a wafer, and not being 
influenced of alignment. 

According to the principle of this invention, the wafer processing cluster tool which 
the migration module or transportation module which has a high vacuum transport 
station inside connects to the atmospheric-pressure front end module (AFE) which has 
a transport station inside similarly through two or more single wafer load locks is 
offered. The transport station in this migration module is a processing inter module, 
and makes a row move a wafer according to an individual in a high vacuum 
environment between the processing modules connected to a migration module 
through a load lock and a separation bulb. The transport station of a front end module 
moves the wafer according to individual between a load lock and two or more 
multiple wafer carriers in an atmospheric-pressure environment. Since an AFE 



migration arm or either of each carrier is movable to a lengthwise direction, by the 
horizontal migration of the wafer by the migration arm, the wafer according to 
selected individual can be loaded to a carrier, or can carry out an unload from a carrier. 
Connection between AFE and a migration module is preferably made through two or 
more single wafer load locks and the vertical type type (over-under-type) load lock 
whose crowning is either a vacuum pressure side or an atmospheric pressure side. 
According to the desirable operation gestalt of this invention, AFE includes the 
connection facility to a wafer aligner (aligner) and two, or three multiple wafer 
carriers. It can operate as at least one load lock and an in bound (inlet port) load lock 
for each load lock to transport a wafer into a vacuum preferably. Similarly, it can 
operate as at least one load lock and an outbound (outlet) load lock for each load lock 
to transport a wafer out of a vacuum preferably. Each load lock which can operate as 
an outbound load lock is equipped also with the cooling element for cooling a wafer, 
by the time a carrier reloads a wafer after the wafer in a load lock aeration cycle is 
processed. These outbound load locks with which it had the cooling element can 
support the hot wafer which is maintaining working temperature or the temperature 
near it. Therefore, as for such an outbound load lock, it is desirable to have the metal 
wafer support element for example, which suits an elevated temperature. Even if a 
failure occurs in one load lock, in order to equip each with the cooling function which 
can continue actuation and to obtain the optimal throughput, it is desirable that two or 
more load locks are used for both an in bound (it enters) wafer and an outbound (it 
goes away) wafer. 

With the operation gestalt of an alternative of this invention, the in bound load lock 
and outbound load lock of dedication are offered separately. In such a case, the base 
material for substrates which cost is reduced since the in bound load lock of 
dedication does not need to be equipped with a cooling element, and is in it does not 
need to be what can support a hot wafer. Therefore, it becomes possible to reduce 
possibility that the location of the substrate supported on it will shift by vibration or 
the impact by using the elastic wafer supporting structure of high friction, and a 
substrate can run by the load lock location more by it at high speed. Similarly, in an 
outbound wafer, since wafer alignment maintenance is not so important, it can operate 
at the load lock nearby high speed used for outbound migration of a wafer. 
As for AFE, being maintained in a laminar-flow environment is also desirable. A 
carrier is loaded from the loading location within a user's clean-room environment 
transported to adjoining opening which is in the AFE part of equipment from there, 
and a loading location, and when the carrier access door is open, it is fixed on the 
structure which shows the carrier door which has faced opening to an internal AFE 
chamber in a carrier in the right location and the direction of [ for accessing a wafer 
by the AFE migration arm ]. In the case of such a location and a direction, the device 
of AFE operates the door which is on a carrier so that it can access with an AFE 
migration arm. when the carrier door is open, in order to pass a particle and a gas 
from a carrier from a load lock to to a distance and to to a distance — clean air or the 
laminar flow of other gases — a water plain stream is preferably held in AFE. 
According to this invention, while the laminar flow of air is held within the AFE 
chamber, a carrier moves to the location which adjoins opening to an AFE chamber. It 
is arranged in the single wafer load lock of the in bound which a carrier door opens, 
and a wafer and the raw wafer which exists at the bottom preferably are taken up by 
the AFE migration arm from the open carrier (taking up), opens toward an AFE 
chamber further, and is covered from the high vacuum chamber of equipment. The 
wafer in an in bound load lock is set to the crowning of the lift pin which went up, and 



a migration arm retreats from a load lock chamber. Subsequently, an in bound load 
lock chamber is covered from an AFE chamber, and a load lock is exhausted to the 
vacuum level which suits the high vacuum level of a high vacuum migration chamber. 
While the load lock chamber is exhausted, an AFE migration arm removes another 
wafer from the same carrier or another carrier, and it holds in the location which can 
arrange the wafer into an in bound load lock chamber at any time, or an AFE 
migration arm can move a wafer from an outbound load lock using discharge time 
amount, and can arrange this in a carrier. 

When the load lock containing the raw wafer of in bound is exhausted to a suitable 
vacua, while the wafer on a lift pin moves to a perpendicular to the location removed 
from a load lock and is transported to one of processing chambers, a load lock is 
opened to a high vacuum migration chamber. As for a processed wafer, at this time, it 
is desirable by being removed from a processing chamber, being arranged in the same 
load lock, and doing so to optimize a throughput in almost all processes. Speaking 
theoretically, a wafer's always passing a load lock in the in bound direction, when the 
load lock is exhausted, and always passing a load lock in the direction of outbound, 
when aeration of the load lock is carried out. As an exception method, as mentioned 
above, it can be made the in bound load of dedication of one load lock, and one more 
can be used as the outbound load lock of dedication. If an outbound wafer is arranged 
in the load lock from HVBE in both cases, this load lock is closed from a high 
vacuum migration chamber, and aeration of it will be carried out until it becomes 
atmospheric pressure. 

Processing of a wafer transports the wafer into an outbound load lock from the last 
processing chamber used by the processing. It is arranged on the lift pin at which it 
went up on the elevator wearing base material by the migration arm of a high vacuum 
migration chamber, and, as for a processed wafer, this arm retreats from a load lock 
further, and a wafer moves to a lengthwise direction into an outbound load lock 
chamber, in case a chamber is covered from high vacuum atmospheric air. It is 
desirable to cool to the temperature suitable for descending, in order that YATTO 
[ the pin of a base material / a wafer ] subsequently to a base material top, the cooling 
pipe of a wafer base material functioning and removing heat from a wafer, since a 
carrier cannot suit an elevated temperature like the temperature which the wafer 
immediately after processing attains, and arranging a wafer in a carrier by it. Since 
worth of a wafer may be demoted, a cooling rate and an aeration gas are chosen so 
that a hot wafer may not contact air. 

It returns to the carrier which the load lock was opened toward the AFE chamber 
when the processed wafer was cooled within the load lock and aeration of the load 
lock was carried out to the atmospheric-pressure level of an AFE chamber, the lift pin 
raised the wafer, and the AFE migration arm took up the wafer, and has been arranged 
before [ carrier ] one of the wafer of the is removed preferably. In circulation of the 
wafer from a carrier, since the processing tooth space of a wafer is in the high vacuum 
processing part of a machine, the bottom wafer is removed [ 1st ] and, subsequently 
each wafer is removed from under a carrier in order toward a top. Termination of 
processing arranges a wafer in the same slot or same location in the carrier arranged 
before being returned and removed by the carrier in the same sequence as the time of 
usually being removed. Therefore, it is again loaded with a carrier upwards from the 
bottom. The slotted section of the empty in a carrier is between the following raw 
wafers removed for processing which is the pars basilaris ossis occipitalis of the 
partial stack of the last wafer which is the crowning of the partial stack of the 
processed wafer extended from the carrier pars basilaris ossis occipitalis, and which is 



returned to a carrier, and the raw wafer extended to the crowning of a carrier. 
According to the mode with this invention, while the wafer of another carrier 
circulates between load locks by the AFE migration arm, the carrier of the processed 
wafer in AFE is exchangeable for the carrier of a raw wafer. In this case, the structure 
for restricting the flow of air between the part of the AFE chamber occupied by the 
carrier in use and the part occupied by the carrier changed may be offered as an option. 
The wafer loaded to an in bound load lock from a carrier passes along a wafer 
alignment station by the gestalt of desirable operation of this invention, and this 
station carries out orientation of the flat surface on a wafer, or the other criteria so that 
an angle may be formed to the migration arm of AFE. Although an aligner also 
performs main doubling of a wafer on a migration arm, it is desirable to measure 
eccentricity x-y so that a motion of a migration arm may be controlled and 
eccentricity can be amended. A throughput is improved by arranging an aligner not in 
a high vacuum but in AFE. As for a wafer, at the time of all the above wafer 
processings, it is desirable to be horizontally held so that an equipment side may turn 
to a top. Moreover, it is desirable that it is the motion along the edge of the wafer 
within a common flat surface only accompanied by a motion of a wafer with the need 
that most motions of the wafer within a load lock, an aligner, and AFE performed 
between carriers choose a wafer from the suitable location related to a motion of the 
component of a lengthwise direction, and it returns a wafer to this location. Similarly, 
a motion of the wafer between load locks and a motion of the processing station 
within a migration chamber are accompanied by the motion along the edge of the 
wafer in a common flat surface. As for the field of operation within AFE and a 
migration chamber, it is desirable that spacing is vacant in the lengthwise direction 
with the motion between the flat surfaces where spacing was opened in the lengthwise 
direction performed by migration of the wafer with which that it is only a motion of 
length minded the desirable load lock. When arranging a wafer on the pin of a load 
lock elevator, or when lifting a wafer from there, a motion of few lengthwise 
directions also receives a migration arm. 

In this invention, when it is designed for [ large-sized ] wafers and this is included 
especially, the long purge timing and aeration time amount accompanying large-sized 
VCE and large-sized it are abolished. Therefore, possibility that the throughput 
excellent in especially the wafer of a a small number of batch will be attained, and 
load lock actuation will become the element which restricts a throughput is small. 
There is time amount which can be used in order to exchange a carrier for the carrier 
of another wafer without having a bad influence on the throughput of a machine 
especially. Once a wafer is inserted in the load location of a machine, on a carrier, a 
motion will not occur at all. One wafer is taken up from upper another wafer, and 
possibility of dropping a particle to a lower wafer by this is avoided. As for the high 
vacuum pump for load lock exhaust air of this invention, a potential vibration to 
which size may make cost, the cycle time, and particulate contamination increase by 
this by being small, and vibration which induces a motion of the wafer within a carrier 
and which is not desirable decrease. The motion of a single wafer which goes in and 
out from a carrier is given in the industry using a robot concrete supply system 
[ finishing / an actual proof]. In this invention, a standard atmospheric-air aligner can 
be used and high-speed actuation can be offered rather than reduction of cost, 
reduction of complicated processing, and a high vacuum aligner. With the desirable 
operation gestalt of this invention, it can respond to two or three carriers. The single 
wafer of a vertical type lead lock is simply equipped with the U.S. Pat. No. 5237756 
and No. [ 5205051 ] contamination evasion function clearly incorporated on these 



specifications by reference. 

The above of this invention and the other purposes will become clear easily from 
detailed explanation of below-mentioned this invention. 
Easy explanation of a drawing Drawing 1 is the sectional view seen from the 
transverse plane of the cluster tool equipped with VCE of the conventional technique. 
Drawing 2 is a perspective view of the wafer carrier which the industry recommends 
which does not suit a high vacuum, demounts and does not use a possible cassette. 
Drawing 3 is a plan of wafer processing equipment equipped with two or more single 
wafer load locks depended on the desirable operation gestalt of this invention. 
Drawing 4 is the sectional view showing the single wafer load lock of an opening 
location which met the line 4-4 of drawing 3 . 

Drawing 4 A, and 4B and 4C are the continuity charts of the load lock of drawing 4 in 
which the migration by the high vacuum environment from the atmospheric 
environment of a wafer is shown. 

Detailed explanation of a desirable example Reference of drawing 3 illustrates the 
outline of the desirable operation gestalt of semiconductor wafer processing 
equipment 30. This equipment 30 contains two radical headquarters, the high vacuum 
back end (HVBE) 31, and the atmospheric pressure front end (AFE) 32. Although 
four modules 34a-34d showed HVBE31, it contains the migration chamber 33 which 
can contain such five or more modules and to which some processing chambers 34 
were connected. The migration chamber 33 has the wafer migration arm 35 of the 
revolving-shaft type and the extensible commercial type which were attached in 
vertical axes 36. Between the processing modules 34 Preferably from two or two or 
more three load lock stations And 1st load lock station 37a by which it is possible to 
move a wafer to two or more load lock stations according to an individual, and a 
wafer is loaded in HVBE31 from AFE32, 2nd load lock station 37b by which the 
unload of the wafer is carried out from HVBE3 1 , and it is returned to AFE32 is 
included. 

In HVBE3 1 containing the migration chamber 33 and the processing chamber 34, 
AFE32 contains other gases, such as air of ambient pressure or atmospheric-pressure 
level, or dry inert gas, including the high vacuum condition at the time of processing 
equipment 30 actuation. Respectively the processing chamber 34 leads to the 
migration chamber 33 through the slit bulb 38 in the horizontal plane of the migration 
arm 35, and passes through an arm 35 processing chamber 34 from the migration 
chamber 33 through this, and moves a wafer to the migration chamber 33 according to 
an individual from the processing chamber 34. 

AFE32 includes two or more carrier support stations 40 where each can support the 
carrier 25 of a style which demounts separately and does not have a possible cassette 
as shown in drawing 2 . As for the number of carrier stations, two or three are 
desirable as two stations 40a and 40b are illustrated. Each receives the wafer of one 
batch in a vertical rack or a vertical carrier, or the carrier station 40 receives it in the 
form of [ desirable / of the 300mm carrier 25 or the type ( drawing 1 ) usually used by 
VCE ] either of the conventional opening wafer cassettes. The wafer concrete supply 
system robot of the wafer aligner station 41 and wafer migration arm 42 extensible 
format of the commercial type which rotates focusing on an axis of ordinate 43 
preferably also contains AFE32. the carrier 25 which this arm 42 has in carrier station 
40a and 40b location — and the aligner station 41 from a carrier 25 — and a wafer is 
transported according to an individual from the aligner station 41 and the load lock 
stations 37a and 37b and the load lock stations 37a and 37b. It has one wafer aligners 
of some commercial types, such as for example, an optical aligner, and this adjusts the 



sense of the wafer on an arm 42, and if the aligner station 41 has eccentricity so that 
the control unit of a machine can amend this by amending a motion of a migration 
arm if there is eccentricity, it will measure it. AFE32 is equipped with the sheet metal 
enclosure 39 surrounding the atmospheric-air side of the migration arm 42, the aligner 
station 41, and the load lock stations 37a and 37b. There are two or more openings 44 
in the enclosure 39 at each one carrier station 40a and 40b of every, opening 44 — the 
anterior part of a carrier 25 — substantial — opening — a door 27 — a wrap — or 
[ facing each other through opening so that the migration arm 42 can access a wafer 
from the carrier 25 interior, when it has a form which can be arranged in a location / 
like / and the carrier door 27 is open ] — or it has projected. 

A user's clean room environment is provided with at least one carrier loading station 
70 with the instantiation-operation gestalt of equipment 30. This station 70 contains 
the platform or carriage (not shown) arranged so that a carrier 25 can be passed to 
reception and these from an operator or a robot type carrier operating set, respectively, 
in order to load a wafer to equipment 30 and to carry out an unload from equipment 
30. The platform or carriage of a loading station 70 must be equipped with the carrier 
actuation function in which a carrier 25 can be automatically moved between any one 
of a loading station 70 and the carrier stations 40a and 40b. 

Each load lock station 37 is equipped with the single wafer load lock 45 which can 
operate according to an individual, and this is a part of HVBE31 top or bottom level 
Wall, and is included in this. The load lock 45 has always separated these two 
atmospheric air, while each wafer enables it to move to the high vacuum environment 
of HVBE31 from the atmospheric pressure environment of AFE32. Although each 
load lock 45 is equipped with the high vacuum cryogenic pump 46 and a load lock 45 
can be considerably exhausted to high vacuum pressure level, it is not necessary to 
exhaust up to HVBE31 level. From AFE32, in the perimeter of a wafer moved to 
HVBE31, the exhaust air with a pump seals a load lock 45, and is performed 
( drawing 4 ). The load lock 45 is equipped also with the aeration bulb structure 39, 
respectively, this is operated, when sealed around the wafer by which a load lock 45 is 
moved to AFE32 from HVBE31, the gas of the type shown in AFE32 can be 
introduced, and aeration of the load lock 45 can be carried out to atmospheric pressure 
at a control rate. 

A load lock 45 surrounds the load lock chamber 47 with the capacity restricted to the 
value required to store a single large-sized wafer on the wafer migration base material 
48 which can be sealed as illustrated by the detail by drawing 4 . Each load lock 45 is 
arranged at the opening 50 in Wall 51 between the migration chamber 33 and AFE32, 
for example, level top Wall. Each load lock 45 is equipped with the perpendicularly 
movable downward up cup form chamber covering 52, and this moves downward to 
up Wall 51 of the migration chamber 33. This covering 52 is equipped with the 
annular seal 55 by downward actuation of the case index of covering 52 along the 
margo inferior perimeter, in order to seal the load lock chamber 45 from the 
atmospheric pressure environment in AFE32. Covering 52 goes up upward so that the 
AFE migration arm 42 may pass in a load lock 45 or a wafer can be transported out of 
a load lock 45. 

Similarly, the Wall 51 bottom under opening 50 is equipped with the perpendicularly 
movable wafer elevator 56, and this contains the wafer base material 48 of the 
direction of facing up, and the upward cup form housing 57 in it. Housing 57 is 
equipped with the annular seal 58 by case index facing-up actuation of housing 57 
along the upper limb perimeter, in order to seal the load lock chamber 47 from the 
low voltage force environment in HVBE3 1 . Housing 57 goes up upward so that the 



HVBE migration arm 35 may pass in a load lock 45 or a wafer can be transported out 
of a load lock 45. a desirable thing — the wafer base material 48 — a wafer ~ the front 
face of a base material 48 — or in order to make it move from a front face, the lift pin 

59 of a single tier which can descend and go up is included in coincidence. Usually, in 
order to make the hand off (delivery) of a wafer easy between the migration arms 35 
and 42 and a base material 48, this pin 59 is in a rise location. In the case of such a 
hand off, the held wafer is perpendicularly moved between the horizontal planes 
which the migration arms 35 and 42 are more slightly [ than the flat surface which the 
crowning of the pin which went up defines, and it ] high, and a wafer passes in the 
load lock chamber 47 there, and are horizontally moved out of the load lock chamber 
47. In two methods of having illustrated the load lock, a pin 59 is created with 
thermophylic-proof ingredients, such as a metal. Since it is not necessary to have the 
function to drop a wafer to a pin to a cooling platform when a load lock is a load lock 
only for in bounds, a pin is fixable on a base material 48. Since the pin in the load 
lock only for in bounds does not need to be a heat-resistant ingredient, it is desirable 
to be created with the high friction material with which a wafer does not move on it 
even if it operates a platform at high speed. 

In actuation of the load lock 45 in a loading process (namely, process which moves a 
wafer to H VBE3 1 in order to transport and process it further within a vacuum 
environment) In order to transport a wafer to HVBE31, before transporting to the load 
lock station 37 from AFE32 As shown in drawing 4 , the load lock 45 has opened 
wide to the inside of the AFE chamber 32, aeration of the load lock 45 was carried out 
to the atmospheric-air level of AFE32, and covering 52 will be gone up. In this 
condition, in order to seal a load lock 45 from the high vacuum atmospheric air of 
HVBE3 1, housing 57 is going up. In the condition that the pin 59 is going up, the 
AFE migration arm 42 develops and a wafer 60 is arranged at the core of the load 
lock chamber 47 above the top face of the pin 59 which went up in the horizontal 
plane of the migration arm 42, and up Wall 51 of the migration chamber 33. If a wafer 

60 is put on the core in the load lock chamber 47 as shown in drawing 4 A, an arm 42 
will drop a base material 48 slightly, and will set a wafer 60 on a pin 59. Subsequently, 
as shown in drawing 4 B, an arm 42 retreats, covering 52 descends to an orientation, 
and the little exhaust air of the chamber 47 is carried out by actuation of a pump 46. 
Completion of an exhaust air cycle removes a wafer 60 by the lower elevator unit's 56 
descending in the migration chamber 33 of a high vacuum, and the HVBE migration 
arm's 35 operating here, holding a wafer 60, and raising from a pin 59, as shown in 
drawing 4 C. 

If the above-mentioned loading process is performed conversely, the completed wafer 
60 can be returned to the original location of AFE32. Unloading process (that is, after 
processing a wafer within the vacuum environment of the processing chamber 34) 
Actuation of the load lock 45 in the process moved to AFE32 from HVBE3 1 in order 
to return to a carrier 25 A load lock 45 is exhausted [ 1st ] to the vacuum pressure 
level of the migration chamber 33. Covering 52 descends, the load lock chamber 47 is 
sealed from the atmospheric-pressure environment of AFE32, housing 57 descends, 
and a load lock 45 is opened to the migration chamber 33 interior of HVBE31. As 
shown in drawing 4 C, the HVBE migration arm 35 develops in the condition that the 
pin 59 is going up, and a wafer 60 is arranged at the core in the load lock chamber 47 
in the horizontal plane of the migration arm 35. Subsequently, an arm 35 descends 
slightly, a wafer 60 is set to the crowning of a pin 59, a wafer 60 is released by the 
arm 35 and an arm 35 retreats from the load lock chamber 47 here. Subsequently, as 
shown in drawing 4 B, an elevator 56 goes up to the level on which housing 57 seals 



the load lock chamber 47 from the vacuum atmospheric air of the migration chamber 
33. Then, aeration of the small quantity is carried out to a chamber 47 by the control 
action of a bulb 39 until it reaches the atmospheric-pressure environment of AFE32. If 
an aeration cycle is completed, covering 52 will go up, as shown in drawing 4 A, a 
wafer 60 will be removed by motion of the AFE migration arm 42 under a wafer 60, 
and as shown in drawing 4 , a wafer 60 will be lifted from a pin 59 by the migration 
arm 42. 

After processing it by H VBE3 1 , before being exposed to usual atmospheric air, it is 
desirable to give the process which cools a wafer 60. It is only one load lock stations, 
such as station 37b, that this need is fulfilled. However, in order to optimize a 
throughput, it is desirable to equip at least two or all the load locks 47 with the 
cooling function so that it can be used for an external wafer at any load lock stations 
37. The load lock 45 is equipped with such a wafer cooling function, and since it 
carries out in the time amount taken to carry out aeration to an output load lock by 
station 37b, the loss of a throughput does not arise by cooling. In order to attain this, 
the up front face of the base material 48 in the elevator 56 of a load lock 45 is the 
wafer buttress plate cooled with water. This plate is the design equipped with three or 
more small parts 66 going up, and when the pin 59 holding a wafer 60 descends to the 
base material 48 interior, this part actually supports a wafer 60. The physical clamp 
(band) of a wafer prevents heat being transmitted by direct conduction since it does 
not have at all, a cooling rate is lowered by it, and when that is not right, in order to 
prevent the camber of the wafer which may be generated and which is not desirable, it 
chooses the height for a rising limb. Since the purpose that it can be made to carry out 
within the time frame which makes the throughput of a wafer max aeration of the load 
lock will be reversed, pressure control for adjusting a cooling rate is not performed. 
If the single wafer load lock 45 is used combining the batch carrier 25, compared with 
the actually stored load lock, the sum total of the whole volume and exposure surface 
area can be reduced even to few values in the magnitude which stores the full cassette 
of a wafer like drawing 1 . If a single wafer load lock is used instead of a full cassette 
load lock, time amount required to move to the inside and outside of equipment 30, 
the wafer, for example, the qualification wafer, of a a small number of batch, can be 
reduced sharply. Furthermore, the single wafer load lock 45 can use the pollution- 
control function indicated by U.S. Pat. No. 5205051 clearly incorporated on these 
specifications by reference at the time of aeration and an exhaust air sequence, and No. 
5237756, and can reduce contamination by either the particle or dew condensation. 
Although loading of a machine 30 can be performed by the operator, it is desirable 
that the robot which arranges the carrier 25 loaded with 13 or 25 300mm wafers 
which are, two or more raw wafers, for example, full standard batch, in loading 
station 70 location of AFE32 as shown in drawing 3 and drawing 4 performs. 
Subsequently, the door 27 of a carrier 25 is locked, and a transport station (it does not 
illustrate, however expresses as an arrow head 71) is in the condition which met the 
shaft of the AFE migration arm 42 through any one of the openings 44, and moves a 
carrier 25 from a loading station 70 to any one of the carrier stations 40, for example, 
station 40a. Thus, the positioned carrier 25 gears with the lock in AFE and lock 
discharge device which interact each other with a carrier 25 mechanically, and carry 
out lock discharge of the door 27 automatically. Subsequently, remove the carrier 
door 27 from a carrier 25, and it is made to move downward, and by it, a device 72 
opens a carrier 25 and exposes the selected wafer to the migration arm 42. In this 
condition, in order to separate gently a clean room environment and the interior of 
AFE32, the carrier 25 occupies any one of the openings 44 in Wall 74 of AFE32, by 



this, eased the criteria of a clean room and has given the particle separation in AFE32 
further. An arm 42 is in the location which adjoins the lowest location of a carrier 25 
perpendicularly at first so that the wafer at the bottom in a carrier 25 may be first 
taken up by the wafer migration arm 42 by the desirable thing for migration. Thus, the 
particle in the carrier 25 driven out by removal of the wafer from a carrier 25 falls on 
the upward front face of a raw wafer, and does not cause poor processing. 
If a carrier 25 is adjoined and it is appropriately arranged in order that an arm 42 may 
remove the 1 st wafer from the bottom of the stack of the wafer which is in a carrier 25 
preferably, a wafer will be taken up from a carrier 25, any eccentricity of a wafer will 
be measured, and the migration arm 42 will move it through the alignment station 41 
where a wafer is arranged to the migration arm 42 at the suitable sense. Subsequently, 
an arm 42 places a wafer into a load lock, for example, load lock 37a, and amends any 
measured eccentricity. Once it is placed into a load lock, a wafer will be moved to 
HVBE31 from AFE32 by the above-mentioned approach. An arm 42 attaches and 
carries an index into a lengthwise direction at this, and it carries out alignment to the 
wafer which exists at the bottom a degree so that it may be taken up, when the 
migration arm 42 has next returned to carrier station 40a. 

After a wafer is removed from a load lock 45 by load lock station 37a and circulates 
through the processing station 34 by the migration arm 35 of the migration chamber 
33, the arm 35 has already opened the wafer wide to the chamber 33 preferably, and 
arranges it in the load lock 45 which passes this as mentioned above. After passing a 
load lock 45, it is preferably moved by the AFE migration arm 42, and a wafer is 
returned to the same location in the same desirable carrier 25, for example, the 
location where the wafer was removed from there before, and returned to the carrier 
25 in carrier station 40a. When moving to a carrier 25 from the load lock station 37, 
an aligner station is usually bypassed. However, without affecting back end 
processing in HVBE3 1 desirably, when an aligner is in a front end, before being 
inserted into a carrier, the alignment of the wafer can be carried out again. This 
outbound wafer alignment function is desirable, when alignment of the wafer is 
accidentally carried out to the location which may have been dragged along inside 
Wall of the wafer carrier 25 at the time of cooling and a load lock aeration cycle and a 
particle problem may be increased. If all the wafers in the carrier 25 of the carrier 
station 40 are processed, the door 27 of a carrier 25 will close and a lock and the lock 
discharge device 72 will be released. Subsequently, a carrier 25 is moved to the 
loading station 70 which may have been removed from there by the operator or the 
robot. 

While loading a wafer to the carrier 25 at the carrier station 40 and carrying out an 
unload from a carrier 25, a carrier 25 can be removed from other stations 40, and it 
can exchange for another wafer carrier 25 so that it may circulate through HVBE3 1 . 
A commutative particulate contamination risk decreases by the laminar flow of the 
filtered air which moves at a level with a longitudinal direction preferably in the 
inside of AFE32 at the time of this actuation and all actuation in an AFE chamber. 
The result in which any structures roughly expressed as the blower 75 effective in 
making the laminar flow called so here and a filter 76 are these contractors, and they 
are accepted by being satisfied will be produced. 

If required for the location which the relocatable wafer aligner occupies, for example 
if the front end configuration which described the outline above is used, it can 
perform adding the 3rd wafer carrier station 40 simply. 

The advantage of the desirable configuration of a load lock 45 will be most effectively 
realized, if a load lock 45 is constituted so that it may not exceed 61. to the smallest 



possible volume preferably but may become about 4.51. to it still more preferably. The 
volume of the load lock chamber 47 is exaggerated by drawing 4 - 4C, and when the 
bottom front face of the chamber covering 52 goes up, it can be formed so that it may 
be located within the limits of 20-30 mils from the wafer currently supported on the 
pin 59. It is enough, if similarly the height in the location where the pin 59 went up is 
also exaggerated by a diagram, there is height which attains to a migration arm and 
can be transported from a migration arm and a clearance is between the front faces 66 
which went up during migration. It is flat, in order to stop the futility of the volume to 
the minimum, a chamber 47 is round, or it is desirable that it is close to a round head 
at least, and it becomes easy to gather the rate of exhaust air and aeration by it. 
Furthermore, according to the perpendicular migration direction of the load lock 45 in 
the vertical configuration (over and under configuration) of a desirable operation 
gestalt, it is more firm and lock structure of low capacity is realized. If such a 
configuration is used, since machine machining of the lock can be carried out, even if 
it attaches a vacuum pump in a load lock 45 and connects with the structure Kabeuchi 
section of HVBE31, vibration will be suppressed to the minimum. It is avoidable that 
a load lock becomes the element which restricts a throughput by abolishing processes 
which consume time amount and a tooth space in a load lock 45, such as remaining 
heat and a degassing process. Slightly, a vertical version can decrease vibration, 
although a trace remains. 

The single loading station 70 illustrated to drawing 3 makes it easy that a user designs 
and uses the carrier delivery system of the truck base where this is used, and a carrier 
25 is sent and gained from a loading station 70. Furthermore, in order to make one or 
more carriers 25, such as an entering carrier of an unsettled wafer, stand by 
temporarily, in accordance with the path which illustrated one or more buffer 
locations 78 by the arrow head 71, it is establishable. By this, exchange of a carrier 25 
between a machine 10 and the single carrier handler at a station 70 becomes easy. For 
example, when a carrier 25 is in each of Stations 40a and 40b, it is possible to stand 
by in the location which the carrier 25 of an unsettled wafer was sent to the loading 
station 70, moved toward station 40a in the right-hand side of the station 70 of an 
after that Fig., and met one of the arrow heads 71 of the voussure here. Subsequently, 
a carrier 25 is transported to a station 70 from station 40b, and the entering carrier 
which was removed by the robot here and was standing by on the left-hand side of the 
station 70 here can be transported to location 40b. If a buffer station 78 is added, a 
motion of other combination can also be offered. 

Field of application of this invention shown in this specification is various, and if it is 
this contractor, he will understand that this invention is indicated by the desirable 
example. Therefore, an addition and correction can be made, without deviating from 
many principles of this invention. 
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CLAIMS 



[Claim(s)] 

1 . It is Approach of Transporting Wafer between Multiple Wafer Carrier and High 
Vacuum Environment of Migration Chamber of Wafer Processing Cluster Tool. The 
phase which arranges the 1 st multiple wafer carrier in the location which is well- 
informed about the clean atmospheric-pressure environment which adjoins the robot 
concrete supply system located in the atmospheric-pressure front end of a tool, 
subsequently from the 1st carrier using a robot concrete supply system into the 1st 
single wafer load lock which operates as an in bound load lock which has opened 
wide to the atmospheric-pressure environment and is sealed from the high vacuum 
environment of a migration chamber Phase of transporting the wafer according to 1st 
individual The phase which subsequently seals the 1 st load lock from an atmospheric 
pressure environment, The phase which subsequently exhausts the 1 st load lock to 
vacuum pressure level, The phase which subsequently makes the 1st load lock 
disconnection to a high vacuum environment, The phase arranged in a vacuum 
processing chamber when the 1st wafer is picked out from the 1st load lock using the 
migration arm subsequently to a migration chamber located and it is well-informed 
about the high vacuum environment in the 1st wafer, Subsequently, the 1st wafer is 
taken out from a vacuum processing chamber, when well-informed about the high 
vacuum environment. The phase arranged in the 1 st [ which operates as an outbound 
load lock which has opened the 1 st wafer wide to the high vacuum environment, and 
is sealed from the atmospheric-pressure environment ], or 2nd single wafer load lock, 
The phase which subsequently seals an outbound load lock from a high vacuum 
environment, The phase which subsequently carries out aeration of the outbound load 
lock to the pressure level of an atmospheric-pressure environment, Phase of 
subsequently opening an outbound load lock to an atmospheric-pressure environment, 
Approach including the phase of subsequently transporting the 1st wafer to a carrier 
from an outbound load lock. 

2. Approach given in the 1st term of claim which the 1st load lock exhaust air phase is 
used for coincidence, and the 2nd load lock is opening it to atmospheric-pressure 
environment, and includes further phase of transporting wafer according to 2nd 
individual between carrier and the 2nd load lock in condition of having been sealed 
from high vacuum environment of migration chamber, using robot concrete supply 
system. 

3. Use 1st Load Lock Exhaust Air Phase for Coincidence. Where 2nd Load Lock is 
Open to Atmospheric-Pressure Environment and is Sealed from High Vacuum 
Environment of Migration Chamber The phase of transporting the wafer according to 
2nd individual between the 1st carrier and the 2nd load lock using a robot concrete 
supply system, An approach given in the 1 st term of a claim which uses the migration 
arm located in migration chamber, and includes further another phase which carries 
out vacuum processing CHAMBAHE migration for the 3rd wafer from one vacuum 
processing chamber through a migration chamber. 

4. Approach given in the 1st term including phase where outbound load lock aeration 
phase cools wafer positively within outbound load lock of claim. 

5. Approach given in the 1st term of claim which includes further phase which moves 
wafer in atmospheric-pressure environment using robot concrete supply system, and 
phase which moves wafer in high vacuum environment using migration arm when the 
1st and 2nd load locks are sealed to both atmospheric-pressure environment and high 
vacuum environment. 



6. the phase which picks out the 1st carrier from the adjoining robot concrete supply 
system in an atmospheric-pressure environment, and a robot concrete supply system — 
a wafer — the load lock from the 3rd carrier — and an approach given in the 1 st term 
of a claim which includes further the phase which replaces this on said 2nd carrier by 
arranging the 2nd multiple wafer carrier in collaboration with the atmospheric- 
pressure environment which adjoins a robot concrete supply system while being 
transported from a load lock. 

7. the phase of transporting the wafer according to 1st individual to the 1st single 
wafer load lock from the 1 st carrier — an atmospheric pressure environment — setting 
— said wafer — an alignment station — and an approach given in the 1 st term including 
the phase transported from an alignment station of a claim. 

8. The phase of processing is performed using the horizontally suitable wafer. The 
wafer from migration of the wafer into a load lock and a load lock removes, and ** is 
performed by motion of a level wafer on parenchyma. Approach given in the 1 st term 
of a claim which includes further the phase perpendicularly moved when a wafer is in 
each load lock. 

9. Processing Phase is Performed Using Horizontally Suitable Wafer. The wafer from 
the load lock in migration of the wafer into load lock and a high vacuum environment 
removes. And picking **** from migration to a processing chamber and a processing 
chamber is performed by motion of a level wafer on the parenchyma in the 1 st 
horizontal plane. Picking **** of the wafer from the load lock in migration of the 
wafer into load lock and an atmospheric pressure environment A motion of a level 
wafer performs on the parenchyma in the 2nd horizontal plane which opened spacing 
in the lengthwise direction from the 1st horizontal plane. An approach given in the 1st 
term of a claim which includes further the phase of moving a wafer perpendicularly 
between the 1 st horizontal plane and the 2nd horizontal plane when wafer is in each 
load lock. 

10. It is Approach of Manufacturing Semiconductor Wafer. Phase Which Arranges 
1st Carrier so that it May be Well-informed about Clean Atmospheric-Pressure 
Environment Which Adjoins Robot Concrete Supply System Located in 
Atmospheric-Pressure Front End of Tool, subsequently from the 1st carrier using a 
robot concrete supply system into the 1st single wafer load lock which has opened 
wide to the atmospheric-pressure environment and is sealed from the high vacuum 
environment of a migration chamber Phase of transporting the wafer according to 1st 
individual The phase which subsequently seals the 1st load lock from an atmospheric 
pressure environment, The phase which subsequently exhausts the 1st load lock to 
vacuum pressure level, The phase of subsequently opening the 1 st load lock to a high 
vacuum environment, The phase arranged in a vacuum processing chamber when the 
1st wafer is picked out from the 1st load lock using the migration arm subsequently to 
a migration chamber located and it is well-informed about the high vacuum 
environment in the 1 st wafer, Phase of subsequently processing a wafer within a 
processing chamber subsequently, the 1st wafer is taken out from a vacuum 
processing chamber using a migration arm, when well-informed about the high 
vacuum environment. The phase arranged in the 1 st [ which operates as an outbound 
load lock which opens the 1st wafer to a high vacuum environment, and is sealed 
from the atmospheric-pressure environment ], or 2nd single wafer load lock, The 
phase which subsequently seals an outbound load lock from a hyperbaric atmosphere, 
Phase which subsequently carries out aeration of the outbound load lock to the 
pressure level of an atmospheric-pressure environment Phase of subsequently opening 
an outbound load lock to an atmospheric-pressure environment Approach including 



the phase of subsequently transporting the 1 st wafer to a carrier from the 2nd load 
lock. 

1 1 . Transport Wafer within Migration Chamber Using Migration Arm, and Arrange 
Said Wafer in Vacuum Processing Chamber. The phase where the phase which 
processes said wafer within a processing chamber and removes said wafer out of a 
vacuum processing chamber transports said wafer serially from two. or more vacuum 
processing chambers and there using a migration arm, An approach given in the 10th 
term including the phase of processing said wafer within each processing chamber of 
a claim. 

12. It is High Vacuum Wafer Processing Equipment. Two or More Vacuum 
Processing Chambers Which Have Loading and Port Which Carries Out Unloading 
for Wafer according to Individual through it, The high vacuum migration chamber 
which has the port of said processing chamber, and two or more ports which can be 
connected, The atmospheric-pressure front end chamber which has at least one carrier 
loading / unloading door, They are two or more single wafer load lock chambers in 
which each has opening for access between the high vacuum migration chamber in it, 
and a front end chamber. The vacuum side closure which can be opened on the 
selection target which has each load lock between opening and a high vacuum 
migration chamber, The load lock chamber between opening and a front end chamber 
which has alternatively the atmospheric-pressure side closure which can be opened, 
Two or more carrier stations in a front end chamber constituted so that a multiple 
wafer carrier might be supported there, Migration arm in a high vacuum migration 
chamber which has a movable single wafer interlocking element to the inside and 
outside of each processing chamber and a load lock on it Equipment equipped with 
the wafer concrete supply system in a movable front end chamber between the load 
lock and the carrier. 

13. It has a wafer aligner further in a front end chamber. Equipment with said wafer 
concrete supply system given in the 1 2th movable term of a claim also to the inside 
and outside of said wafer aligner. 

14. Equipment given in the 12th term of a claim to which a gas affects structure 
within a front end chamber. 

15. Equipment given in the 12th term of a claim which has been arranged so that the 
heat flow rate from a wafer to a condensator may be generated at the time of the 
aeration of a load lock and which contains further the wafer condensator in at least 
one load lock. 

1 6. At least one load lock contains the upward wafer support surface which equips 
inside with a wafer condensator. Equipment given in the 1 5th term containing 1 set of 
at least three lift pins by which said wafer base material has the rise location where 
the wafer was located in a base material, a migration arm, or delivery between 
concrete supply systems, and the downward location where a wafer contacts a support 
surface of a claim. 

17. A load lock includes a wafer elevator respectively movable between a vacuum 
migration location and an atmospheric-pressure migration location. Equipment given 
in the 12th term of a claim to which the port of a migration arm and a processing 
chamber and the vacuum migration location of a load lock are located in a common 
horizontal plane. 

1 8. A load lock includes a wafer elevator perpendicularly movable between a vacuum 
migration location and an atmospheric-pressure migration location respectively. 
Equipment with a concrete supply system given in the 12th horizontally movable term 
of a claim in a horizontal plane including the atmospheric-pressure migration location 



of a load lock. 

19. Carrier Has Two or More Wafer Storing Locations Which Opened Spacing in 
Lengthwise Direction at Perpendicular Stack in it. carrier station includes the carrier 
elevator which can move one chosen from two or more wafer storing locations into a 
horizontal plane, respectively. Equipment given in the 1 8th term of a claim with 
migration equipment horizontally movable in the horizontal plane between the 
atmospheric pressure migration location of a load lock, and one selected storing 
location. 

20. A carrier has two or more wafer storing locations which opened spacing in the 
lengthwise direction at the perpendicular stack in it. A concrete supply system is 
equipment given in the 1 8th term perpendicularly movable between level fields of a 
claim to one selected storing location level. 

21 . It is equipment given in the 12th term of a claim which has sealed exhaust air 
possible capacity smaller than a capacity required for a parenchyma top to store a 
multiple wafer carrier when the single wafer load lock chamber has closed to the 
atmospheric-pressure chamber and the high vacuum chamber. 

22. Equipment given in the 12th term of a claim whose load lock chamber it is 
constituted so that a wafer may be perpendicularly supported at a flat surface, 
therefore is a vertical type type in the flat surface where the single wafer load lock 
chamber was equipped with the closure constituted the object for the migration to the 
chamber of a wafer, and for the migration from a chamber when a flat surface is level. 

23 . Equipment contains the high vacuum back end part containing two or more 
vacuum processing chambers surrounded by Wall which separates the vacuum 
environment in a back end from an external environment, and a high vacuum 
migration chamber. Equipment given in the 12th term of a claim which has one 
closure in the vacuum environment side of Wall, and has one closure in the vacuum 
environment and the opposite side in Wall and by which the single wafer load lock 
chamber is attached in Wall of a back end. 
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&m 1 <o*-^ V T tm 2 con — Hp y ^ fc©IBT*»Si-3IW&i:, 

o 
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d-kh^ t^^co ^ <-^<D&m t -mn^mmz-te n z * - k * v ^ <n 
v&ztK mi <D*^mftx*<Dmw±.7k¥te v ~ 2 \c & o xmn z *u 

vCfg 1(DX2 — Kn 5/ $ £K£J£ U-</W^ "CS^-T 5 J£Pg . 
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12. ifiSJt^^*— ^SDXRIS-efeoT, 

* tb^tb^ ■£ CO * <OilO^#a£^ ^ £ 7 n h - XL v K • ^ * l"< t CO RS 
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15. b-Kp y*<0ii«l*fc*:n-^^^ H: 

<d%l »m \mw s tvfc±#ttis ^ . * * -^tfj6»#*H £ s r»tt: 
17. p-kd y * as**tWLKS#iaste^ 

is. d kb v ^^ti^tiM^m^mt±^»mizmt<om^mmci» 

n- Kb ^<7>*^JE#i£&^ 
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20. *tJT^ *©4»oaitt^^y^fc|^iftfc|IBIB*r*ttfc*»093i- 
22. • !)xwn . n - Kn y ^ • ft # ^<^f t >v<^ 
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m*5cfcU*2 0 Omm!>x-/^P ) j|f 3 0 0 mm 9 ^Mfc-f SffifpJl- 
te x 2 0 0mmt^XtTO!)i-A^LtS^t y h • xU^-^ (VC 



T^lr* (S$£) i-^^c^CO^n^ h . F7 14i, VCE 1 1 %ffibti*<DT&H 
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r ^ILt !>x-/n^ i of o^f^fcfe^x y s/ b ^ 

vce i KDmm\cm^<^mmi ooi»^i^-cft if^vcE 

HOKT1 4£rBli€\ !)x-/n1 80#rbV^&irs/ h 1 SSr^ii^— * 1 3<D 

mmzmm-tz^ ttczoxmrn-Zo m^vr 1 4&mcbh. vceho 

^*r**T?<z>tl^^Rlf4, -^VCEl 1 VCEl l*3<t^O 

CEI^^/Wclt^t, VCE l 1 l 7 k<Dm\z3bZ>* V v 

V ■ s</U-?ftffi^ — • xK— h 1 6*s||#, ^(•SS^e^a.— /I/ 

1 7ftCDP/tf-/ h • T— 1 9^VCE 1 1 |£T^ir;*~e# £ <£ 5 l£#£o #^ 
-C*JiW<— * 1 3 ft, 9tfS#ir;y }> i 5ft\C&Z>mm<DV=.— ^1 

— ^ 19lt ^y^h* • M6 MotVCE 1 1 rtWU:* 

„ !>x-a1 8Sr»fBi 0<D5g^/^px^^^-^2 O^ia^-rscotc>0ix.^ e 

^oi-^^^ir^ h i 5 m-rw&\c }^^tib(D^>y mmxmn £ *u v 

CE l l ^»t«t5^ry^iVCE l l «r*:«lUE«lB*"eiia-f 
0 1 ©a*fttff<ORg 1 0 tt, l^iNT Xot-^y • £ ^ • y h t> 

01 3 * fete 2 5^ou^/w^Ejy$nrv>67K^^^— ^^^^--/^^ga^j 
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i iiciaH-t-5wfc*5a*uv^»&tt, ^yr25^e>vcEi v*— ^ 

icfco T^&co t> ^ — ✓NjftsaiB-r 5 fcB&tta 5 fc 5 , r co <fc 9 J&ftlft 

3^tettas«fe«K WttftftlWft^«JfcW«is««*ixS. SfcK. S83 0 0m 
m^Xco * ai-^Srfiyt-r £ ft? tfco*# £ ^rWi"6 V C E co#£\ V C E cogMt* 

co v c e 5 co te*Scoi^K£# iszf&&&t* hz> 0 r. co J: 5 ft *Mco 

tiVCE—^»)^X.6MfR]^^ ) l9 N ^zc-^CO^^T^fe^S'iCO^zn-^_b 

ft&ttK: J; o r §1 * fi £ £ ft* ±* T*l 9 ~-'n^*W-<d«TF £r 
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T-?^fc£r3l#®r ^^V^^-C. ^ fc^i^El^ 3 0 0 mmJ^l© i p P 1 

<b §J1 com <D @ ft , i> * — ^^^tJn X^ fti:*)5B-Koy^ 

#*W<Dfi&tf>B«J«\ ttl^a-ASH (qualification) Wf^ttffl$tb5J: 
Sr»*-t-S3:tT?*>*o *»Wo*f*:»ft-B»Wt, *i©VCE*5j;lfn-K 
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rt*flSlc»5^««Sr*-t-S^:«ffi7n^h 'xyK'^-^ (AFE) ldffig& 
S'Jfc#»$-*5o 7 n > h • xy K • *^ a -;KOM«if±, *«BEa«llcd3 

AFEi:^*^— ^t<OM(D»J|Rtt. l^i^y^- ^ 

±T^^~^ (over-under-type) <Dv — Kn y * LTH?T£;ft,6 0 

*|S^<0»*UV^Jfe^«giCj:tV^ AFEii^x^N.T^t (aligner 

) *5it/2o*fcfi3oco^/^y/p • • ^-^ y T^0^1S«^tP 

-/^MtSfcfe^y/^yK (AP) ■ n-Kny^i:Lt»St5:t 

*d-kp y^tcr*. ko ytm^'t ?;i»q*<Dyzr.— ^&miL£thtz'&-e 

^X?aS*^:«:^Jc5fiv^a^oTv>$^y h • ^x-A^^t§ 
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AFE«j>lcfc<5BWhr<5B!p«^»iSS*L*. a— !f co* y • /w- A«S 

^-r^fce6<DEbv»|&e^oJ:^fp3T?. rtg&AF E^ <^P8P$i5tv:|pj#^ 
otv^^yr- yric^i^36±ic@l££*L*o w(Oj;5^ffiI 

*5*tf*lftO»&, AFE^Wlt AFE»aST— ATT^-fe^-C#*J:5lC 

. ^r*^tt^-offio««:oJiift x #* u< tt7k¥*^AFErt^fiy*stt 

So 

yrttAFE^^w^o§Bp«tc»sr5ttia^»»i-5. *-ryr- Kra* 
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* fcK** $ *iT m C n - K n y ^ KSEg $ *U * 9 5 £ £ lc J: 9 15 £ 

V > K*lR)^jfiifl U b-Kp^^ *s ji« £ tit V ^ £ # K n-Kn y ? 
h^^^K^^iiia-r^o BiJ«fe^UT. »<t5C, loon— Kn 

HVBE^bOP- Kp ft KIBB COu- KP^^ftill^l 
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V =r. t l, ft ^ J: o tc ^ip^*5 J: il^fl^51;fft £ ft £ 0 

£tu &yft&ftzmzmw£ftx^ti*c^ v rft<nm a > y htntn&mz 
ftzik<DmuiLV^—^t(Dm\z.hZ) 0 
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ix-y £ayje-r a r t i>m& uv\ r^^t^BS^rt-eto <afe p^icga 

b^x- ^SIIRU rtD^g— !>zn— ✓N&Mi'i&K^&a**— >^ott#;£l* 
fcf*— gj»# d*** L*V\> _h<£>BU<£> ^ zn— P,10(D^ ^£ fc° y^Ty 
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ti. &mi££9*mm»ziRmzm*&*itizMm»nms 23775 e 
^520505 i^<Dft&mmmmi>mmcffiz_t>tiz>o 

H2I4, KJ*ffite»fi*f\ Bi^L-sTfiB^-fey hSrttfflb*v\ *»3ftS*JH- 
0 4 A. 4B, *sj:at 4 ctt, **w>©^||gS^bi«5|iaSISlE^©#«i*r 

0^**1/0**0 z(omm3o\^ 2o©s*«», iia^s/^*xyK (h 

VBE) 3 1 ir^JE^n >- h . K (AFE) 32 HVBE31(i 
% 4oO ; e^a^3 4 a-3 4 dT^lt^ ^60 J: 9 ft^eS**— fV^k 5 
±^trr i: $s-C# 5 . ^< oa^nx^-r 3 4 *s«K**tfc5»3S^-ir W 3 

#^"5TIE^m^^-r^co^m— /n^t— A3 5£r^U jJDI^e^a- /^3 4RQ 

xm$k<D n - K a y ^ • ;* V 3 * ~ - vrx SrfflSU KJgffll S Hr * r ^rTIB 
■Cfc^, — /^AF E 32^P)HVBE31 rtCn- KStuS» 1 On— K 
n-/^ • ^t 1 — > 3 >-3 7ah >)x-/^HVBE3 U^T^n-K^A 
FE 3 2|CM^S2(^)p-Kps/^ • >3 ^3 7 b $r<£t* 0 
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>>'*3 3^dXX/tUJL^^ W3 4 ^MVBE3 1 E\ ^JPX^©3 

o»f^«FCOS5lt^tt«8Sr$^, afe 3 2tt#K«JE*fctt*:SUEu^<yKoS«(; 

A 3 5 C07K¥®^9"C^ llyh - ^/V^ 3 8 lT#Ift^/< 3 3 iC 

o 

AFE32ft Ba2^Lfci5*BU^tcB^U-5Tffi**-fe!/ FMMtftv^;* 

>-4 0£r^tr o ^rt!)r'7f->3y«j:, 2o^f- 0 a *5 J: 
t*4 0 bd5g|^$ttTV^5 i 2o*fcl43o^a*U\ ^yr^r 

— ^4 Ott, *Jx**t3JSl/<y^-0*3i— ^$r«t(07y^^fcfi^^ 3 TIC 
S*t AttS*\ ^L<fi300mm^!)T25l fcttii«Tf4 V C E -eflfcE $ 
frS^-T^ (HI) ^^CO^— ;/>- • — a • hCOV^^^CO^^-C 
^iUtl^c A F E 3 2 ft, it — • 7 7 -4 ~)~ • — a >" 4 1 jo # 
£L< ttflftM 3^^^iC0^i-^miS^^^#^^^^-^^T-A 
4 2»a©9a— ^WaaSdoaRy h^^tfo :^T^4 2(1 y T • * 

X— is a >4 0 a, 4 0 b 3^ 972 5— jo^tf^ 72 Sfrb, 

ry-f-r • > 3 ^4 l^as^r^ -r • ^ 3 >4 1 ^tt 

g V3 7 a i 3 7 b^P>, !>x-A^iSij|:^t^ 0 77^^- — i' 3 is 

je-c# 5 J: 5 ffl^EBt^fctttfayjt-rs. afe3 2m, ^i7-A4 2 

, 7 • S'g ft&Win — Kn 5/^ • i/ 3 V3 7 a jo 

«fctF3 7 b<D;*c^{|!j£iatj\ v/— h • ^^/W • ^>-?u— v?^ 3 9 ^{i^btut 

— v/3>-4 0a, 4 0bl:iOfofc^ e fflUU4 4\^ * * V T 2 5 (DWlUtf 
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So 

, *ix*ixiftfp**fcw:n#y h^t y 7Sf^»^^rt y 7 2 5 ^« 

]) y^n, n—*f4 is? • — ^3 >7 0 i^r-Y U T • *-r— S^g ^4 0 a , 
4 0 b<DV^-fti^lo^<^^T^-Y y/2 5 J: 5fc, ^r-Y y 

- — ^ . p-Ko 4 5&ffix.btlX&*) . :H(1HVBE3 1 <£>±<RU3; 

5te, i^Ol)x-/^AFE3 2CD^JE^^^e>HVBE 3 1 DiCXSgRjlE 
^»^£*J:5I-Lfcas*>, #Kro2oO;MeG£#8SLT^5o *n-Kn 
>;/^4 5lCte, «$ifi^y ^4 6 P)tlT*J , Knjy^ 5 5tj&» 

^*9SS^lE^/^-e^-rSr tJ^-C**^, HVBE3 1 U-</^T**M 
tSMW^o i-SSMHi* AFE3 2^bHVBE3 1^1« 

-KPy^4 5^HVBE 3 1 d^AFE 3 2 tl^ ^ ^^Oj^HT*^ 

Efl£;ft,"CV^4§<&K:, AF E 3 2 ^Tjktstlti&^f y^^^^Al. B-Koy 

p-Kpy^4 5lt Bl4-e»^IB^^:«^S^^rv^SJ;5^c, **wN»5S3e* 
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#4 8JLfc¥-<D*3!**^&tejtt^ 

t^33^AFE3 2<Dm\Z.&>Z>V*— A- 5 1 , 1tk TL&TkWlKMV 
CO 



G>±» 5 lfc#LTT«S«MM-*. CO*^-5 2(Ut 5 

2 0^xt0TfttlWl-J:oT, p-Kny^ • ^i"*4 5 £r A F E 3 2 rt 

"tV>3 0 5 2te, AFEMT- A4 2^cz— Kp ?9 4 5 rt^*fcttn 

4 8 <b±ftt# ^^'^v^^S 7 k&Stfo ^W^fs 7 Kit*, 

?5 7(D^^^±fRj#Kjf^tCj;oT > n-Kny^ • ^>v^4 7 £:HVBE 3 

— * fctt n — .K n y * 4 5 ^ V ~ *WikV: # $ J: 5 _L[r] # lc±#i" 5 

9£rgtf 0 ^T-^3 5:fc£tf4 2 fc3fc«MM 8 tOB-C^x-/^ 

x/<4 7<7)^^joJ:tJ ; n— Kn y * • ^ >v*4 7 <7^^7K¥t-^ib£;ft67K 
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/^IOxwn^HVBE 3 1 K&mirZ'?v±X) IC&tfZu— Ko s>^ 4 5 
Oibf^T?. !>i-^HVBE 3 1 Cflt^t^CAFE 3 2*^n-Kn y 

AFEft^3 2©rt«flC#U-CBI*UT*J0, B-Kn^45ttAFE3 

2©*«u^</i/*-ea«i*n, 5 2«t±#Lfc:R«ic;fc5 0 

% d - Kn y ^ 4 5 $rH V B E 3 1 O^^^^^f^fcftiC, s^*J> 

■W/^3 3<D_L£B#;*-— 1 £ 9 t>±<D N u — Ko y ? • ^>v*4 7GD^i> 
• 7^WlCf^i:, T — A 4 2 4 8 ^t>-f ^f-T^ 

^6 o&trvs 9 Ji(c-fe^ h"t"-5o ftv^®4 BUi^i-j: 5(-r— 
ft^4 7^>iS^$H6o S^^-r^/^^T-rSir, 0 4Cl^ti5 

lC, T^L--<-^ • ^n^y h 5 6 a*iiSK£<&#i£^ >v« 3 3 1*3 ^TTFftU 

FE 3 2<05t;C0^@lcM^-^^"t?#6o T>-n— 7^ ^ • ^nir^ ("ffrfr 

Ift^lCHVBE3 l^t)AFE3 2 ^tb£ii-5:/n-fc:^) 7?<Dti — K* 3 ^ 
^ 4 5<D»f£Wu Ill:n-KPy^4 5^i£^>v<3 3 CO^^ffi I"*/!'* 
T£t^£*L> #^—5 2^T^ttn- Kn -/>7 ♦ ^>vM 7£AFE32<D 



-21- 



^±#UTV>^^i^ HVBEMr-A3 5^MU 3£i£T — A 3 5 <DtK 



tt^fr^V^S -^^>^4 7&3go£^>v<3 3 ©BS*8 

FE 3 2<DX%JE»mzmtZ*-T* s ?*>'<4 7 Id^ft^iift* tt£ e 
tC£>£AFE;|£j£T — A 4 2 (DW)$ Ciot ^x-/n 6 0ri^9^£;ft, [gj 4 ^ 

o 

ft?*— s^Mmm&mz-btix&*) * ^^3^3 7 btw^n-Koy^ 

5 6lCfc£jfe:^ft:4 8«>±(f|5*ffitt, *T^£P£H£ * ^£#:*V— HCfc 
otv^o rcD^u— H** _h#H"5 3o^_b^)/h^^^6 6 *HHx.fcW*H2: 
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•fey h • u-Kn^^ftfrSic&JJl-r^t, fcirx.fl 

ris-?£So v^y ^ • ^ x-/\ • n - k p y ^ 4 5 (il^ J:r;f ^ v 

-^r^«F^ *Mlcj:9^«#^na^ti^3&«ftd«B«W9R5 2 0 5 0 
5 l^J:0«5 2 3 7 7 5 6 ^C|E**^rv^«ifeKJh«|gSr«ffl LT, « 

— ^fct 1 3£fcte2 5 (SCO 3 0 OmmV^—^Z 

^^Tl^^tyr2 5$:, ®3*5J:r^ia4JC^-rj:9t^ AFE3 2COH 

2 5 CO KT 2 7^n 5^^$ tl/, ^P$P4 4CDV^tL^l O^ICTAFE^T 
— J* 4 2 C0tt(C*r@ Ufc^«"C, ^t!)T2 5$rP"T^ >f • >3 >7 

>-4 0 a lc»»i-* 0 r<OJ:5^ffiB<5tt$tL^^-¥^T 2 5Ji, aWttt-** 
!)72 5iffiSfPfflL*oTe»»I^KT2 7^Py^«ffef5, AFE^p 
y ^ J; y ^ j»K«« i: 5o fcw-c, if72}i^yr - KT 2 7 
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E 3 2(D!>t-/U7 4Kl&£Mn8IS4 4 ©Vvf 1 otriT* tt*5 9 , CfrK 
iot^ y— ^ • /u— AOg^&WFdU AFE 3 2 rtOtt-^dH** fclc^x 



^ b * 1 O ^ * Sr Bi 9 ^-Tfc * Id , y 7 2 5 tlWLtlWcIiSn 
Z>t, Mr-A4 2^ty72 5^e»!)x^lf^^i/7 P U ^^-^ 

42^x-/^n^Kn>^^ fciitfp-Kpy^3 7 aftlcBt, «!!£ 
^fliil^^'rAFE3 2^f)HVBE 3 1 tC^tb$H^ e T-^4 2ter 
3^40 ajCjRoX*fcfc#lCf s/^Ty^^tbSJ:?^, #:IC-#TKlfc£ * 

l"<3 3<D&mT— A3 5(Cj;or^PX^^— >a V3 4 £r^L 

~-^&&mc*zfrbJ&Qft£tiizmm\cmisth. v r • s^a ^4 

0 a tC&$=*f^ !)72 5^M£tt3o Kn y ^ • v- 3 :x3 7 «v 
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, 7oyh.xyKi:77^t«5^ M£ L< iiHVB E 3 l {c&tfz>s< 
O ft IK!) ? * - / W - fp v o T 3 1 £ 



y r • v-a y4 o^fo^^-y !J725^o-ku * ^ 

y T 2 5^f>7yp-Kt5^(C, ^t!J72 5Srft^f-V3 74 O^b^t 
^Lt, HVBE3 1 ^LTMt^i 9 Id, gljtf)** — ^ • 3r-Y U 72 5 

fit£rf£9 ttJi-coic^/^^ny 7 5*5 0:^^^^^ 76i: L"COT&-C^<*nfc ^ 

<|j:6yyh/^iif, $b^#*L<ttft4. 5 y y bMZ&& X 0 K o — 

4 7<D*|«dSS4 — 4C"CH»36$tbr*5 5. ftV^ • 5 2<DTffi!l*ffi 

te±#L/c^. tV5 9±T*^^^TV>^^3i-^^ib2 0 — 3 0 S/KD«S 
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£0 #3: Ll^J£jf2fitf>±Tlf/$ (over and under configuration) \Z 

- K n y * 4 5 l£*5 V >r «f M^>^^- * SriKWi" S y n ir J* £ ft < r. £ "C, n 



>3^4 0 a l^^oTflL, n ^-CT— ^C0^R17 l(Olo«cf; 
^©iC^f^-TSr ir^pTti-Cfe^o Jfcv^rir ^725 [^7-> 3 >4 Ob^ 

->3 ^7 Oto&m^Wfc^X^ltW** y Ttrn^r— $/g >4 0 b fC»a£ 
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[12] 
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[03] 




m4] 
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[¥ffiftjE«] ft&mm 1 8 4 0k<O 8 JR 1 31 

[ffittJH] ¥ritl 1*£5^ 3 1 0 (1 9 9 9. 5. 3 1) 

K^-n ^tyr25n, y r 2 5 \zm^^±, a*tt»iBi»ft*¥© 

teM^c^T^s, 7nyh' KT 2 7 £Mi;t3o 

72 5^e)Hl^>yi 0(Di9ttIgIlC^x-/N2 8^^-T^^-C 
iittlil 3*fc^2 6iO!>x-/N^57;^ty72 5MVCE 

1 licgagi-sr^M^bv^-a^ ^ty72 s^^vce 1 1— ^ 

»>x-/n^ 1 o^fcii2o^y f t^t 9 7 2 5^bVCE 1 l^&&£tl& 

sijo* jpx ^ ^ -^<o±(cgas * ttr v % 6 * * - 
mj^_b(D v ^-y^^-r z> tcV(D±z $ s^-r * v c e <nm&. V C E COfl£« 

»5H^ ^ >v<0>**Uf SMs <fc UV£ ft 9 * ^^±<D««^Sfe*Sif*o-r S r <>: 
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EP 0 7 5 6 3 1 6(1 fflk<DMtt*>'*k* *© + fc»^1I*Hi*.fc 

•^J5Sfe£9l t fir £ *V^*-C, SfcWKlfiSas 3 0 0 mm£X±(D£ 0 ft^Pt 
AHttXftfr * *-^>S«SK»clW- <fc 5 fcSMSWfc. i5aft!>x-/^Sffl 

CDfc&K&»ttS$c<Z>JJ ^VCE^yW!)x- 



-32- 



*»W©*©l»tt, — (qualification) B«E«B S *LS «fc 

*»«t5ri:-e*)5. *»W©**»4-B»tt, *i©VCE*3itJfn-K 

tuc <£ o tlf^) * *-^K:aMB«r#*.a !> * * **** ^-^ifcttMHTF 
^P^^r^JE^n^h • ai^K©RITa«»K:eilBriBft*»BE«I^P-^ 



— v^-Y tc MM- 6 *3»8HS«fc« £ 9 * - ^ * |c ME*** 6 ^cftVatffiK ^ 



«CrtgR(C^«|^^-r5^JE7nVh -3i^K- (AFE) id 
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*»WO»*LV>Sa6JgH8^J:ntf, AFE(4?xWN.79>ft (aligner 



/^AFEfir- AlCjloTtfy^Ty $ fclCAF E^* l"<lCftfr 

x-^> • n-Kn y ffotZ&WZtlZo >T W^i^ K • n-Ka :y ^ F*9 <7) £ :n — 
■YW^felSii-rSp #;v^t\ «f >v<«Jr:xK • Kny^ • ft^AFE 

ic, afe^t- j*nmc** y TSfcttBijeo** y r^^^suo^^-^^ 

lit?* SffiWcfiy*1-* * fett A F E»36T- A Wt#a«FlB«r«[ffl tt^x 
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S^^^.iyK (H V BE) d*e>©n— Kn^^rttciBBSnSfc, 



otfc^ ^x-/N6 0^Uv^:t ( y5 9«^4 8rtttlc:T!*Lfc*: 
tic, :^^(:^^6 0^jlt5 o i>*-/>©«j1W4^9^ 
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-*>>xm^ mmiz±v*mm»cm&i£mfr&*ftzxm&¥t9S5 2050 

5 H§-*5j:0**5 2 3 7 7 5 6^IE*StLTV^^^Sfe|SJh««S:«ffiUT, tt 

— ^fc^&tf, 7A4j«l/<y^-efc5 1 3£fcte2 5fl§£>3 0 Omm^x-/>$: 
8«StltV^dftyr 2 H3:fcJ:tM2 4li:^1-,fc5^ AFE32(DP 

—*r4^? • ^—^3 > 7 0timit5n^7 J: oT*ff £ 

2 5CD KT2 7 tfSu iP^4 4 OV^tb^ 1 o£rii A F E^T 



— i*4 2 0$6^®Lfc#f£T% ^ft!)r 2 5£r*-^ V^- ^T 1 — ^a>7 

D7 2 5 tftSMl^oTSi«i: KT2 7Sru^^jSfet5, AFE^n 
y#&£X*uy?mfeWmbfr&&Oo fr^X\ «i72tt^yT« KT2 7 

ft, * y— ^ • /WAiSiAFE 3 2o^as^»^^ic^Brrsfc«>ic, AF 

E 3 2cO^^~/V7 4t^fc^MPl554 4 <Bl*i"*Ld» 1 o£ ^^f LT:fc 9 . ClfrlC 

/V— AZ>gip£:«:Fn U A F E 3 2 rt<D*fcT-#«£ $ 
TV^6o £?l£L^;:£l£, ^rf y 7 2 5 ^C0-#Tl:fc6 ^x-^^^x^ 
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5. 11^^200-^7^-^^ (4 7) *mf&&tl-C^Z>k£ 
^E»Jo^tP^^^SI (4 2) «r«fflL-CCr*-/NSrig«ii- 
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iC&rtZv— Kny^ • ^y 1 — ^aV (3 7) frh<DV />C0& 9 . # «b 

mdnift^ (34) — (m&mtiNi. = 3-^i>"< (34) a»e>oBi0i*#a s * 

^ ♦ *^r — is 3 is (37) ^?*^©9Sfc*«ffi«lli:i8»t5n-KB 
• (3 7) i>*b<D $ rn — ^CDflX «D >&s, SlO^^Fffi^bDK 



10. ^Ift^ (3 3) rt-CWST-A (3 5) MLT-)x-/n»^ 
U SWB>>*— ^trJStffillPX^-ir^ (3 4) rtlcEBU IIMB**— ^Srftix 
fty/^^DIL, ffiSE**— ^SrKffltoX^irW* (3 4) ^^b^^ffl-T 

»j£t-a (33) Sr^ur«rlEi>^wN^7K^^(t^^b« 



-42- 



11. *xs»>*-^inxst oo) T?a>ot\ ^^ut^x^^wj 

icn— K*5 J: t/T^n—K-r 6 sK-h (3 8) &*i-a«S<D*£anX^* 
(3 4) #ai-6J|llO*¥Bfc*>**lPX^irW<03«--h (3 8) 

mmmKo^m^h^o, iWBJnx^^^ (3 4) £>#-h (3 8) £5g*&-sj 

h*r*i-SKKffi»jS^-irw< (3 3) '>4<fcfelo©# 

^E7nyhxyK (32) **L**t^*©*fcJ5Kffl»a^-r V 
y< (3 3) t*Sffi7ayh.xyK (3 2) i:<oM^*WciRi^fclBP« (5 
0) £^-fZ>W&<D-sl/y;V • /n • n— Kn • ^f-^a ^ (37) 

Hflnlft (5 0) tjK*^»Sk^"Y^ (3 3) ^>m^«>daKnK:Bitnrtt 
ftJESffifl** — (5 7) &£Xfffln&bX%l£7*>b «xyK (3 2) co 
Bfc*>5»RftlcEjrBriBft*:»E«^n-^ir (5 2) ttTZZtiZtHDv 
-Koy^^f->3y (3 7) ^cDi 5(cgB@^n^^(-^:^^ica 
-Kny^ -ft^ (4 7) £^j£-rs^n->^ (5 2, 5 7) Sv^fc: 

mm&&tfxmm£&m&tt£tiit&v-vt*y* • ^ (37) 

^n-^-y (5 2, 5 7) ^:ix«r^JCSffl!l^n— S^ir (5 7) 

Kffi»astt«t**«i^n-^ir (52) iz&m-rzjzfsLm&m&mt (Dm<Dm 

n& (5 0) rtt?»»'5riBft^^— ^ • ^u-<-# (5 6) Sr^tfn— Kny^ 



• XT— v-a >- (3 7) £ N ^:t-7^f^ ■ • y T (2 5) £ 
S#t5J:5i«^^t^ff7pyh • x^k (3 2) ^^m^^r^yr 

• — ->3>- (4 0) ^Ol^OIft^ (3 4) i3<tt/T2— Kn v 
? • y (37) ©Kffl»2Hfi*»rt*^lSl ©*¥Ert^#»»T«ft 

5r*-^3ft^-&VNSf**r*i-S, KX£»i£^>v* (3 3) f*)<D'> 
ft< £kloco^i£T— A (3 5) o-Koy^ • >aV (3 7) 

^ff^tt^tyr (25) <Dra^*)6»2©7K¥®rt-e»«iprtBft^ 



-43- 



h . oi^K (3 2) ft<0'ptZ< th lKD$=.s^mmW. (4 2) t 
12. ^|ffi7oyh -rc^K (3 2) P^^r>zn— /n • Ty^f "jr (4 1) 

«HE^*-^»ai«B (4 2) o^ft<fct>lodS*fc«flE^*-^«T9rf 
t (41) ^>*J:tf**L3ft»6IWb'5riB-C*)5, HMtottHffl l*iclB4feo^« 

O^fflmi 235©V^Jx**- ^(C|E«O3gfi 0 

14. D-h'Py^ • — 5^3 >- (3 7) P— v?* (5 2. 5 7) t£j;o 
t»*S*l*n-Kny^*ft^ (4 7) (DlWl^x-^ (6 0) frh 
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